Upregulation of mitochondrial function and antioxidant defense in the differentiation of stem cells.
Stem cell research has received increasing attention due to their invaluable potentials in the clinical applications to cure degenerative diseases, genetic disorders and even cancers. A great number of studies have been conducted with an aim to elucidate the molecular mechanisms involved in the regulation of self-renewal of stem cells and the mysterious circuits guiding them to differentiate into all kinds of progenies that can replenish the cell pools. However, little effort has been made in studying the metabolic aspects of stem cells. Mitochondria play essential roles in mammalian cells in the generation of ATP, Ca(2+) homeostasis, compartmentalization of biosynthetic pathways and execution of apoptosis. Considering the metabolic roles of mitochondria, they must be also critical in stem cells. This review is primarily focused on the biogenesis and bioenergetic function of mitochondria in the differentiation process and metabolic features of stem cells. In addition, the involvement of reactive oxygen species and hypoxic signals in the regulation of stem cell pluripotency and differentiation is also discussed.